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iiortliwestward to the Dakotas. Owing to the persistence of 
areas of low pressure along the Atlaiitic coast, nioiitlily mean 
pressure was least off Chesapeake Bay, with mean values of 
29.94 inches. As compared with the preceding month, pres- 
sitre rose about a quarter of a11 inch in the upper Lake regioii 
aiitl tis niuch as three-tenths of an inch over the mouth of 
the St. Lawrence. There was a fall iu  moiitlily mean pres- 

(3) The epochs of maximum and minimum temperatitree 
are retarded as tlie a1 titude iiicreases 

(4) The differences of temperature from day to day can be 
larger a t  7,000 or 8,000 meters a1titud.e than those experienced 
a t  the same time near the ground. 

( 5 )  Temperature decreases far more rapidly in the neigh- 
borhood of a center of depression than elsewhere; this de- 
crease can in certain cases amount to 0.9O C. per 100 meters. 

(6) I n  a large number of areas of high pressure, but not in 
all, the diminution of temperature goes 0x1 as follows: From 
the ground up to 1,500 meters or 2,000 meters the temperature 
changes but little and often rises, after which i t  comnieuces 
to diminish normally, and finally a t  9,000 or 10,000 meters 
the gradient is about lo par 100 meters. If we compare these 
facts with those that  occur in areas of low pressure, we see 
that a vertical gradient has the following characteristics: The 
lower parts of barometric depressions, are often warmer thiiii 
those of the areas of high pressure; after asc~ndiiig a few 
hundred meters, within the area of low pressure, the rapid 
diminution brings us to temperatiwee that  are lower than in 
the area of high pressure. Thus, the central part of n depres- 
sion asat3,000or 4,000nieters altitude isordiuarilycolder than 
the correspo~iding part nf u n  area of maximum pressure. 
This fact had already heen shown hy IIann, biit the sounding 
I~alloons, while confirniing this first resiilt, show that still 
higher up the temperatures again tend toward eqnality, which 

is a very important consideration in determining the forme. 
of the upper isobars. 

Similar conclusions based 011 more accurate abservations, 
are also given in the great work of Assniann and Berson Wis- 
se~iechaftliche Luftfahrten, 8 volumes, Braunschmeig, 1900. 

ERRATA. 

I n  the MONTHLY WEATHER REVIEW for ilIarch, 1901, p. 
153, please strike out under the heading "errata " the last 
item: '' liiie 95 from hottom, for 530° read 5W"" The ori- 
ginal test  was correct. 

Prof. F. Pockels has seut us the following corrections to his 
nrticle on " The theory of tlie formation of precipitation on 
niouutain slopes" in the current iiunilher of the REVIEW ; but, 
uufortunately, they were received too late to be incorporated 
in the test: 

Page 156, coluniii 2, line S from the bottom, for " .r = - 6.3," 
read " .r = - 1.3." 

Pnge 157, column 3, right-hand side of the second equation 

reud 

THE WEATHER OF THE MONTH. 
By ALFBED J. IIEIBY, Professor of Meteorology 

CHARACTERISTICS OF THE WEATHER FOR APRIL. The most striking feature in  the distrib11til)n of mean 1)res- 

temperatures over the northern third of the country, a1111 
cold weather in the South Atlantic and Gulf States. Prc- 
cipitatiou was also in excess of the normal in tlie Rocky 
Mountain region and over tlie major portion of the soiithurii 
Plateau, as was the case in the corresponding nionth of 19Uo. 

Heavy snow, mixed with rain, fell along the Appalachians 
and in tlie upper Ohio Valley on the 2Oth and 21st, causing 
floods in tlie Allegheny and upper Ohio rivers during the 
latter part of the month. 

Another striking characteristic of the month was tlie ab- 
sence of thunderstorms aiid violent local storms. The uum- 
ber of thunderstorms that occurred in April, 1910, was 2,617 ; 
less than a tenth of that number was reported during tlie 
current month. 

Interlake navigation began about April H, but owing to B 

heavy ice gorge which formed a t  the foot of Lake Huron, 
passage into or out of that  lake at its southerii end wtw 
effectively Idocked until the 26th of the nionth. 

PRESSURE. 
The distribution of iiionthly mean pressure is graphicalI y 

shown on Chart I V  and the nunierical values are given it1 
Tables I and VI. 

-0- ;- - . - 

TEMPERATURE OF THE A I R .  

The distribution of  monthly mean surface temperature, as 
deduced from the records of about 1,000 stations, is shown on 
C!hnrt VI. 

The nionth was culil aiid backward in the South Atlantic 
States, the Ohio Valley, the lower Mississippi Valley, aud 
the Southwest. The greatest negative departures, viz, Go to 
Y" daily, were recorded in South Carolina, northern Georgia, 
nnd western North Carolina. The month was warmer than 
iisurtl in New Euglniid and thence westward to the upper 
Missouri Valley, positive departures of 7" being registered in 
portious of that region. Temperature was below normal 
w e t  of tlie Rocky Mountains and over tlie middle and south- 
ern slopes. Maximum temperatures o f  100" were recorded in 
the lower Rio Grande Valley aud in Arizona and the desert 



APRiL, 1901. MONTHLY WEATHER REVIEW. 179 

0 

+ 0.6 - 1.4 
- 5.8 
- 4 . 8  - 4.9 

regions of California. A niasinium temperature as high ai 
SOo was not registered aloiig the Atlantic coast north 0: 
Florida nor in New England and the lower Lake region. 

Minimum temperatures of 3 2 O  or less were registered fron 
eastern Tennessee and northern Georgia, northeastward tc 
the White Mouutains and northern aud central Maine. I11 
the lower Lake region niiiiimuni temperatures as low as 30' 
wore registered a t  some distance from the lakes. Along tht 
lakes, however, no miuiiiium temperature lower than 30' 
was observed. I n  the Rocky BIouiitain region teniperatnrer 
as low as zero were observed along the higher elevations. 

The average temperature for the several geographic districtr 
and the departures from the normal values are shown in t.ht 
following table: 

Awaqe Ismparolrwea a 1 aspcyrlzcrss fmm tics n0lmc;cl. 

0 

- 8.8 - 4.0 
-11.0 
-12.1 
-10.0 

. . . . . . . . . .  ... 

- 2.2 - 2.6 - 5.5 
- 1.1 - 1.2 
- 2 . 5  - 1.0 - 1.0 

Mstrlcts. i 

__ i. 
New En land .................. 
Middle h n t l o  ................ 
Sonth Atlantlc ................. 
Florida Peninsula ............. 
East Qulr ..................... 
West Qulf ..................... 
Ohio Valley and Tennessee.. .. 
Lower Lake .................... 
Upper Lake .................... 
North Dakota ................. 
U per Mlsslssippl Valley ....... 
MLouri Valley ............... 
Northern Slope ................ 
Mlddle Slo e . .  ................. Bouthern Syo .... 
Sonthern P l a k  1: ::::I::. .... 
Ylddle Platean.. .............. 
Northern Platean.. ............ 
North PaclEc. ................. 
Mlddle PaclEc.. ................ 
Sonth Pacitlc .................. 

$- 0.7 + 1.1 + 5.6 + R.8 + 6.6 
1-9.1 + 1.8 + 5.4 

10 
12 
1; 

?' 
I2 
8 
9 s 

I 1  
I! 
;i 
6 

15 
9 

10 
9 
5 
4 

Dlstricts. 

. _. .- . 

New En land ...................... ... 
South Atlantic ............... ..... ...... 
Florida Penlnsula.. .................... 
East Gulf.. 
West Qulf ............................. 
3hlu Valley and Tennessee.. .......... 
Lower Lake ........................... 
LTpper Lake ............................ 
North Dakota .......................... 
Upper Mlssissippl Valley ............. 
Mlssourl Valley ........................ 
Northern Slope ....................... 
Mlddle Slope ........................... 
3outhernB o e ...................... 
3outhern Plaieau ..................... 
Middle Plateau ....................... 
Northern Platean.. .................... 
North PadEc.. ......................... 
Mlddle Pacitlc ......................... 
South Paoitlc.. ........................ 

Mlddle it lantlc. .  ..................... 
............................. 

Average 
tempera- 

tares 
for the 

current  
month. 

-- ..... __ 
tnch48. 

10 6.W 
12 5.08 

I Ltil 
5 . w  
2.93 

12 4.21 
8 2 96 
9 0.8.3 
8 1.15 

11 1.65 

2.04 h 2.59 
6 3.61 

15 0.57 
9 0.98 

10 1.08 
9 5.77 
6 2.64 
4 1.W 

I! 3.61 - 

i! 2.oi 

0 

43.5 
49.3 
50.2 
66.6 
61.5 
6s. H 
51.8 
45.5 
43.5 
45.1 
51.4 
51.6 
44.9 
5'2.0 
-5% 5 
52.3 
46.5 
45.0 
46.2 
52.5 
5;. 0 

Xrrent 
month. 

h?hea. 
+3.0 
+ l . H  
$0.1 
-0,s 

, +1.4 
-0 9 
$0.2 
+O.R 
-1.4 
-0 8 
-1.3 
-1.0 
SO. 4 
+0 9 
$0.4 
-0. I 
-0.1 
-0.3 
+l.B 
+0.2 
-0.4 

le arturer 
&r the 

3urrent 
month. 

Accumu- 
l a t e d  
s l n c e  
Jan. 1. 

hch&?. 
$0.5 
-9.1 
-1.: 
+o.a 
+0.5 
-5.5 
-5.4 
-0 .8 
-2.3 
-1.4 
-2.2 
-1.6 

0.0 
-0.5 
+1.4 
$0.9 

0.0 
-1.0 
$0.6 
+0.4 
+1.6 

-~ 

Accumu- 
lated 

departure, 
since 

Sannary I 

Average 
leparturei 

slnce 
lanuary 1. 

0 

- 0.1 - I . (  
- 2.1 
- 8 (  

+ 0. - 2.: 
- 1.: + 0.1 
+ 4 (  + U.! + 2.1 + 2.: + 0.: + 0.t + 1 . d  
-t 3.1 + 1.t 

+ 0.. + 1.4 

- ., 4 
",.a 

+ 2.: 

1tt  Cntindn.-Prof. R. F. Stiipart says: 
The mean temperatiire of April was higher than the average over 

the Dominion from Manitolm eastward, the positive departure ranging 
bctween Ro and tio in nearly all dihtricts, southwestern Ontario ani1 
western Manitoba alone showing somewhat smaller clepartnrrs. III 
the Nort.hwest Teriitories the mean temperature was rery nearly nor- 
nial, an11 in British Columbia there was a minus departure of from 1' 
to ::o. 

PRECIPITATION. 

The month as a whole was unusually rainy, escept in  the 
Mississippi Valley, the lower Ohio aiitl the lower hIissnuri 
valleys. More than the normal amount of rain fell in the 
Rocky Mountain region and westward to the Pacific. The 
rainfall in western Nebraska, Kansas: western Oklahouia a id  
northern Tesas was also considerably in excess of the iioriiinl 
values, while along and east of the Appalachians, excepting 
only a narrow friuge aloiig the coast of the Carolinns aud 
Georgia, the rainfall was from 2 to 3 inches in escess of the 
normal. On the southern New England coast rainfall was 
ahout 5 inches in escess of the average aniouiit. 

Heavy snow fell in the lower Lake region, western PI-IIII-  
sylvania, eastern Ohio, West Virginia, aiid throughout t l w  
Appalachian region, in western North Carolina, and eastern 
Tennessee. There was also a greater amount of snow tliaii 
usual in eastern Kansas and throughout the central Rocky 
Mountaiii region. 

The distribution of snowfall is shown by Chart IS. 

The following are the dates on which sleet fell iu the respec- 

Alabama, 1, 19. Arizona, 4, 17. Arkansas, 1, 5. Califor- 

SLEET. 

tive States: 

nia, 2, 3, 9, 13, 14, 25, 28, 29, 30. Colorado, 3, 16. Connec- 
ticut, 3. Georgia, 1, 30, 31. Illiiiois, 1, 2, 18, 21, 22. Indi- 
ana, 2, 15, 31. Iowa, 3, 5, 16. Louisiana, 17. Maine, 3, 10. 
Michigan, 3, 17, 18, 21. Minnesota, 3, 5, 16. Missouri, 1, 16, 
17, 18, 27. Nebraska, 1, 15, 16, 17, 18, 19. Nevada, 2. New 
Hnmpshire, 3. New Jersey, 3. New Mexico, 4. New York, 
3, 7 ,8 ,9 ,  15, 19,20. North Carolina, 1,2, 30. North Dakota, 
4, 11. @hio, 3, 3, 15, 19, 30, 21,24. Oklahoma, 16, 17. Ore- 
gon, 3, 3, 5, 6, 7, 30. Rhode Island, 13. 
South Dakota, 1, 3, 4, 15, 18. Teiiiiessee, 1, 2, 3, 18, 19, 20, 
21. Utah, 3, 6, 7, 10, 15, 16, 17. Vermont, 3. Virgiuia, 1, 
3, 13, 20. Washiiigton, 1,2 ,3 ,5 ,6 ,23 .  Wisconsin, 5. Wyo- 
ming, 7, 13, 33. 

Pennsylvania, 2, 20. 

HAIL. 

The followirg are the dates on which hail fell in the respec- 
tive States : 

Alaliama, 1, 38. Arizona, 1, 6, 10. 16, 1'7. Arkansas, 1, 
8, 10, 12, 13, 17. California, 3, 3, 6, 29, 30. Colorado, 1,3,4, 
8, 9, 13, 23. Connecticut, 23. Delaware, 3, 3, Florida, 30. 
Georgia, 1, 13, 30. Idaho, 1, 2, 3, 4, 6, 7, 14. Illinois, 17. 
Indiana, 1, 3, 17, 18, 28. Iowa, 2, 16, 17, 27, 38. Kansas, 5, 
8, 10, 11, 19, 26. Loiiisiaiia, 10, 17, 15, 35. 
Xlarylaiid, 14, 30. Massachusetts, 36. Michigan, 2, 31. 
Minnesota. 37. hlissoiiri, 5, 13, 13, 17, 25, 27, 38. Montaua, 
2. Nebraska, 1, 16, 33, 26.  Nevada, S , 8 ,  G ,  7,8,  14,30. New 
Mexico, 10, 24, SS, 30. New Tork, 3, 5, S, 9, 19, 30, 23, 96. 
North Carolina. 23. North Dakota, 26, 27. Oklahoma, 10, 
11, 15, 17, 26, S i .  Oregon, 1, 3, 3. 4, 5, 6, 7, 14, 30, 24, 25,26, 
Z i ,  2S, 29, 30. South Dakota, lS, 23, 
26, 37, 29. Utah, 2, 3, 4, 9, 14, 15, 16. 
\\':tshingtoii, 1, 3, 3, 4, 5, 6, 11, 13, 14, 30, 21, E?, 23, 35, 28, 
3'3. \Viscoiisiii, 31. 

Kentucky, 2, 18. 

Petinsylvanin, 3, 30. 
Texas, 9, 17, 26, 38. 

Awaqe precipitation and (iqnvrihlTe from Ihs lunma;L 
.... ~ . . .  

I 5 . I Average. 

Percent 
age of 

normal. 

197 
155 

I32 
17 

I n s  
135 
40 
59 
56 
6 i  

1?4 
143 
118 
79 
91 
78 

129 
108 
w 

? 

~ 

Departnre. 

Exceitt in the western portions of the Northwest Territories and in 
Prince Edward Island, the precipitation was very generally in excess 
3f the average; however, there were no very pronounced positive de- 
psrtnres, except locally in the Maritime Provinces and between Regina 
Elid Brandon in  the northwest, in which latter district there was an 
innsoally heavy snowfall between the 14th and 15th, when IS inches 
Fell at iJu'Appelle. In Ontario the heaviest precipitation occurred 
near Lake Ontario, and the most abnormal feature was a snowfall of 
bt?tWt?ell 4 and (i inches, which occurred on the Wth, in ronnection 
with a storni inovenient northward across the Middle States. 

HUMIDITY. 
The averages by districts appear in the subjoined table: 
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E& 
+ d  

... - 

Numerical statistics relative to auroras and thunderstorms 
are given in Table IV, which shows the number of stations 
from which meteorological reports were received, and the 

9 
81 + 
68 + 
6 6 -  
t B -  
64 - 
69 - 
69 + 
CB + 
71 - 
i 3  + 
65 

9 
go 
69 
61 + o  
65 + 2 
33 + 3 

i 4  - 5 
65 - 9 
67 - 2 

80 +: 

......... ........... ............... 
i Southern 810 e . .  ........... 
3 Mlddle Plateau ........... 
5 Northern Plateau .......... 
2 North Paci5c Coast.. ...... 
3 Mlddle Paoi5c Coast ....... south Pacl5c Coast.. ...... 

8 Southern Plareau .......... 

New En land ............... 
Middle h n t l o  ............. 
Sonth Atlantlc .............. 
Florlda Penlnsula .......... 
East Gulf .................... 
West  Qnlf .................. 
Ohlo Valley and Tennessee. 
Lower Lake.. ............... 
NorthDakota .............. 
Upper Misslsslppi ........... 
Upper Lake. ................ 

I . .  8 ,  .... -. . .  - ... - ......... -. -. . .  -- . - 

- -. -.-.--- 

SUNSHINE AND ULOUDINESS. 

The distribution of sunshine is graphically shown on Chart 
VII ,  and the numerical values of average daylight cloudiness, 
both for individual stations and by geographical districts, 
appear in Table I. 

The averages for the various districts, with departures from 
the normal, are shown in the table below: 

I I  

New England ............... 7.4 
Mlddle Atlsntlc.. .......... 6.6 
South Atlantlc ............ 4.7 
Florlda Penlnsula .......... 3.8 
East Qulf .................... 4.5 
West Qulf ................... 1.6 
Ohlo Valley and Tennessee. 6 0 
Lower Lake ................. 6.0 
Upper Lake ................. 5.2 
North Dakota .............. 5.0 
Upper Mlsslsslppl.. ........ 5.1 

e22 d 

E 
t 
ti P *  d 

Districts. 

. .  

$9.1 

-0.0 
0.0 

-0.6 
+ O . i  
+o. 5 

-0.4 

Nlssourl Valley ....... 
Northern Slope ....... 
P i d d l e  Slooe. .......... 

South Pacltlc Coast.. .. 

.... 5.1 ... 5.2 .... 5.2 .... 4.2 .... 2.7 .... 4.8 .... 5.4 

.... a.,  .... 3.3 

.... 6.: 

_ .  

'WIND. 

Abiiene, Tex.. .......... 
Do.. ............... 

Amarillo, Tex 
At.1aut.a. i:a.. ..... . . . . . . I  

no ................ : 
Block Island, R. I ......I 

Un ................ ! 
Do. ................. 
Do.. ............... 

Char1e.t on. 5. C ........ 
Chatttsnooga. l'cun.. ... 
Chicarm. I l l .  ............ 

..... 
Do.. ............. .-.I 

Cfevehnd~~Ohio ........ 
Detroit. Mich. .......... 
Eas tport, l e  ............ 

Do.. ............... 
El Paao, Ter ........... ~ 

Do i 
Fort Smith. Ark ......... 
Ilurnn. 8. Dak ........... 

Do. ............... 
Liocdn, Nehr.. ......... 

................ 

50 i w. 
50 w. 
80 I nw. 
58 ' nw. 
56 ' nw. 
M nw. 
51 , e. 
56 I lie. 
63 ne. 
54 ne. 
50 se. 
5.5 s. 
50 ne. 
Bo n. 
52 ne. 
51 e. 
51 e. 
56 SW. 
7 4 ,  w. 
59 sw. 
6.. ae. 
56 se. 
60 n. 

... 

I 
statlons. ' 6  i z  

]Hem hls Tenn ........ ' 
MoorYieaci &!inn. ...... I 
Mouut Tahalpais. Cal. Do. ................ Do.. ............... 

Do. ............. .!  
Do. ................ 
Do 
Do 
Do. .............. 
Do. ................ 
Do..  ............... Nantuc.ket,Yass.. .... 
Do. ............... 

New Tork. N. Y ....... 
Do .............. m.. ................ 

PolntJ3eSes Lighb.Ca1.i 
Portland, Me ......... .! 

no. ................. 
\V iahit a. Knns ......... 
Winoemucca. Nev.... . 
Taokton, S. Dak ..... 

I 

................. ................. 

6 
8 
fi 

I b  
16 
20 
21 
24 
25 
26 
2a 
15 
16 
1 

21 
6 

1 

; 
5 .  
2 :  
WI 

, .  --- .- . -- 

ATMOSPHERIU ELECTRICITY. 

SW. 

nw. 
nw. 
nw. 
nw. 
nw. 

se . 
nw. 

nw. 
nw. nw. 
ne. 
ne. 
nw. 
Re. 
nw. ne. ne. 
nw. 

S. 

nw. 

sw. 
8. 
- 

1;:: 1 lcth, 86; 12th, 81. 
Reports were most nunieroiis from : Missouri, 1% ; Kaiisas, 

~ ~ 108 ; Colorado, 93. 
I AurOms.-The evenings on which brig11 t moonlight must 
! have interfered with observations of faint aiiroras are as- 
eumecl to be the four preceding aiid followiiig the date of full 

I mnnn v i a :  h1a.rr.h 20 tn Aiiril 7 --r--- . -  .__--_. , . - - . - - - - - - - - .  "- 
The maximum wind velocity a t  each Weather Bureau sta- I In Crr,indti.-Auroras were reported as follows : Father 

tion for a period of five minutes is given in Table I, which ' Point, 18th; Port Arthnr, 24th ; Medicine Hat, 23d; Vic- 
also gives the altitude of Weather Bureau anemometers above toria, 12th. 
ground. i Thunderstorms were reported as follows : Winnipeg, %th, 

Following are the velocities of 60 miles and over per hour 26th ; Buttleford, 30th ; Victoria, 30th ; Hamilton, Uerniuda, 
registered during the month: , 'ith, 28d, 33d. 

DESCRIPTION OF TABLES AND CHARTS. 
By A ~ E D  J. HEnBY. Prokssor of Meteorology. 

Table I gives, for about 145 Weather Bureau stations 
making two observations daily and for about 25 others 
making only one observation, the data ordinarily needed for 
climatological studies, viz, the monthly mean pressure, the 
monthly means and extremes of temperature, the average con- 
ditions as to moisture, cloudiness, movement of the wind, aiid 
the departures from normals in the case of pressure, tempera- 
ture, and precipitation, the total depth of snowfall, and the 
mean wet-bulb temperatures. The altitudes of the instru- 
ments above ground are also given. 

Table I1 gives, for about 2,700 stations occupied by volun- 
tary observers, the highest maximum and the lowest minimum 
temperatures, the mean temperature deduced from the average 
of all the daily maxima and minima, or other readings, as in- 

dicated by the numeral following the name of the station : the 
total monthly precipitation, and the total depth in inches of 
any snow that may have fallen. When the spaces in the 
snow column are left blank it indicates that no snow has 
fallen, but when it is possible that there may have been 
snow of which no record has been made, that fact is indi- 

Table 111 gives, for all stations that make observations a t  
S a. m. and 8 p. m., the four conipoueiit directions and the 
resultant directions based on these two observations only and 
without considering the velocity of the wind The total 
movement for the whole month, as read from the dial of the 
Robinson anemometer, is given for each station in  Table I. 
By adding the four components for the stations comprised in 

cated by leaders, thus ( . . . .  ). 


